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Abstract 



A method of ML-EM image reconstruction is provided for use in connection with a diagnostic imaging 
apparatus (10) that generates projection data. The method includes collecting projection data, including 
measured emission projection data. An initial emission map and attenuation map are assumed. The 
emission map and the attenuation map are iteratively updated. With each iteration, the emission map is 
recalculated by taking a previous emission map and adjusting it based upon: (i) the measured emission 
projection data; (ii) a reprojection of the previous emission map which is carried out with a multi-dimensional 
projection model; and, (iii) a reprojection of the attenuation map. As well, with each iteration, the attenuation 
map is recalculated by taking a previous attenuation map and adjusting it based upon: (i) the measured 
emission projection data; and, (ii) a reprojection of the previous emission map which is carried out with the 
multi-dimensional projection model. In a preferred embodiment, with source-assisted reconstruction, the 
recalculation of the attenuation map is additionally based upon: (iii) measured transmission projection data; 
and (iv) a reference or blank data set of measured transmission projection data taken without the subject 

present in the imaging apparatus (10). I 
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Description 



[0001] The present invention relates to imaging using image reconstruction of emission data. It finds 
particular application in conjunction with single photon emission computed tomography (SPECT) and 
nuclear cameras, and will be described with particular reference thereto. However, it is to be appreciated 
that the present invention is also amenable to other like applications including, but not limited to, positron 
emission tomography (PET) and ultrasound tomography. 

[0002] Attenuation correction is now an integral part of nuclear medicine image reconstruction. Several 
techniques have been introduced over the years, ranging from simple analytical filters to elaborate 
transmission devices, to obtain an object-dependent attenuation map. Often, in analytical correction, 
assumptions are made that are too restrictive to be realistic. Object-dependent attenuation correction 
based on emission data only is an attractive and theoretically sound alternative, but not ready for large 
scale utilization. Finally, techniques based on an attenuation map constructed from measured transmission 
projection data, while a popular approach, suffer from very poor statistical quality. Moreover, current 
techniques for reconstructing the emission data are sensitive to this noise. Additionally, the collected 
transmission projection data is often truncated. 
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